FIRST, TURBO-GENERATORS
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trie Company, then about three years old. Power for at
least part of the shop was supplied by this experimental unit,
which went out of service often and sometimes abruptly,
and it was not uncommon to hear the men say "there goes;
that dashed rotary again," or words to that effect. The
apparatus was really a plaything, but Westinghouse took
his sports as seriously as he did his work. The difference
between work and play was- in time used and not in the in-
tensity of interest.

The first turbo-generator units put in service by the Elec-
tric Company were three for the Air Brake Company. They
were of 300-kilowatt (400-horsepower) capacity at 3600
revolutions per minute, 440 volts, 60 cycles, polyphase.
This type had rotating armatures, and at 3600 revolutions
per minute the armature end winding would distort into
all sorts of shapes under centrifugal force, even when tied
down so that it would not burst. Supporting end-bells,
if made of bronze, would distort, or even burst; if made
of steel, they were magnetically very bad and would over-
heat. A decision was quickly reached that the future ma-
chine would have to be of a rotating-field type, with the
field windings so embedded or protected against centrifugal
force that stretching or bursting would be physically im-
possible. The support of the field windings, especially in
view of the insulating materials available, was thus one of
the earliest problems encountered in turbo-alternators.

By 1899 the rotating-field type was decided on. West-
inghouse was personally much interested in this part of
the construction, and would telephone almost every day
asking whether anything satisfactory or promising had
been worked out. He was very prolific in suggestions for
the rotor construction, but, not being experienced in the
difficulties of insulation, the engineers had to turn down